Preferentially localized dynein and perinuclear dynactin associate with nuclear pore complex proteins to mediate genomic union during mammalian fertilization.
Fertilization is complete once the parental genomes unite, and requires the migration of the egg nucleus to the sperm nucleus (female and male pronuclei, respectively) on microtubules within the inseminated egg. Neither the molecular mechanism of pronucleus binding to microtubules nor the role of motor proteins in regulating pronuclear motility has been fully characterized, and the failure of zygotic development in some patients suggests that they contribute to human infertility. Based on the minus-end direction of female pronuclear migration, we propose a role for cytoplasmic dynein and dynactin in associating with the pronuclear envelope and mediating genomic union. Our results show that dynein intermediate and heavy chains preferentially concentrate around the female pronucleus, whereas dynactin subunits p150Glued, p50 and p62 localize to the surfaces of both pronuclei. Transfection of antibodies against dynein and dynactin block female pronuclear migration in zygotes. Both parthenogenetic activation in oocytes and microtubule depolymerization in zygotes significantly reduce the localization of dynein to the female pronucleus but do not inhibit the pronuclear association of dynactin. When immunoprecipitated from zygotes, p150Glued associates with nuclear pore complex proteins, as well as the intermediate filament vimentin and dynein. Antibodies against nucleoporins and vimentin inhibit pronuclear apposition when transfected into zygotes. We conclude that preferentially localized dynein and perinuclear dynactin associate with the nuclear pore complex and vimentin and are required to mediate genomic union. These data suggest a model in which dynein accumulates and binds to the female pronucleus on sperm aster microtubules, where it interacts with dynactin, nucleoporins and vimentin.